58                         GAS AND FUEL ANALYSIS

combustion tube is hot, the burette stopcock is opened and
the gas passed slowly into the phosphorus pipette and back
again so that it has all been exposed twice to the action of the
copper oxide. A few cubic centimeters of the gas are again
passed into the phosphorus pipette, the burette stopcock is
closed and the flame removed. If the combustion tube is of
glass it must be slowly cooled to room temperature but if it is
of quartz it may be sprayed with water or wrapped with a wet
cloth until it again reaches room temperature. As the tube
cools there is sucked back from the pipette some of the gas
purposely placed there and when it is thought that the tube
has reached room temperature the liquid of the pipette is again
brought to the mark in the capillary which was used at the com-
mencement of the test. If after adjustment has been made the
water of the pipette continues to rise in the capillary it is proof
that the combustion tube has not yet reached room temperature.
The volume of the gas in the burette is now measured and a
caustic potash pipette substituted for the phosphorus pipette.
This requires somewhat careful manipulation for the combustion
tube is still filled with gas which must not be allowed to diffuse
into the air. To accomplish the substitution the stopcock of
the burette is opened and the gas drawn out of the capillary
of the phosphorus pipette into the burette until the liquid has
mounted as high as the rubber connecting tube. The glass
capillaries of the pipette and the combustion tube are separated
enough to allow a clamp to be screwed on the rubber tube and
the phosphorus pipette is disconnected and replaced by a caustic
pipette whose liquid before making the connection is blown
practically to the top of the capillary by the help of a rubber
tube attached to the second bulb. With care this substitution
of oixe pipette for the other may be made with an error of only a
few tenths of a cubic centimeter. The carbon dioxide formed
from the CO is then determined. Since it is not feasible to drive
all the gas from the combustion tube into the caustic the gas
should be passed back and forth several times. The method
of calculation of the H2 and CO follows from the equations: